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ABSTRACT 


The medicinal importance of honey has been documented in the 
world's oldest medical literatures, and since the ancient times, it has 
been known to possess antimicrobial property as well as wound- 
healing activity. The healing property of honey is due to the fact that 
it offers antibacterial activity, maintains a moist wound condition, 
and its high viscosity helps to provide a protective barrier to prevent 
infection. Its immunomodulatory property is relevant to wound repair 
too. The antimicrobial activity in most honeys is due to the enzymatic 
production of hydrogen peroxide. However, another kind of honey, 
called non-peroxide honey (viz., manuka honey), displays significant 
antibacterial effects even when the hydrogen peroxide activity is 
blocked. Its mechanism may be related to the low pH level of honey 
and its high sugar content (high osmolarity) that is enough to hinder 
the growth of microbes. The medical grade honeys have potent in 
vitro bactericidal activity against antibiotic-resistant bacteria causing 
several life-threatening infections to humans. Thus, identification and 
characterization of the active principle(s) may provide valuable 
information on the quality and possible therapeutic potential of 
honeys (against several health disorders of humans), and hence we 
discussed the medicinal property of honeys with emphasis on their 
antibacterial activities. 
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Antimicrobial agents are essentially important in 
reducing the global burden of infectious diseases. 
However, as resistant pathogens develop and spread, 
the effectiveness of the antibiotics is diminished. This 
type of bacterial resistance to the antimicrobial agents 
poses a very serious threat to public health, and for all 
kinds of antibiotics, including the major last-resort 
drugs, the frequencies of resistance are increasing 
worldwide. Therefore, alternative antimicrobial 
strategies are urgently needed, and thus this situation 
has led to a re-evaluation of the therapeutic use of 
ancient remedies, such as plants and plant-based 
products, including honey. 


The use of traditional medicine to treat infection has 
been practiced since the origin of mankind, and honey 
produced by Apis mellifera (A. mellifera) is one of the 
oldest traditional medicines considered to be 
important in the treatment of several human ailments. 


Currently, many researchers have reported the 
antibacterial activity of honey and found that natural 
unheated honey has some __ broad-spectrum 
antibacterial activity when tested against pathogenic 
bacteria, oral bacteria as well as food spoilage 
bacteria. In most ancient cultures honey has been 
used for both nutritional and medical purposes. The 
belief that honey is a nutrient, a drug and an ointment 
has been carried into our days, and thus, an 
alternative medicine branch, called apitherapy, has 
been developed in recent years, offering treatments 
based on honey and other bee products against many 
diseases including bacterial infections. 


At present a number of honeys are sold with 
standardized levels of antibacterial activity. The 
Leptospermum scoparium (L. scoparium) honey,the 
best known of the honeys, has been reported to have 
an inhibitory effect on around 60 species of bacteria, 
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including aerobes and anaerobes, gram-positives and 
gram-negatives. Natural honey of other sources can 
vary as much as 100-fold in the potency of their 
antibacterial activities, which is due to hydrogen 
peroxide. In addition, honey is hygroscopic, which 
means that it can draw moisture out of the 
environment and dehydrate bacteria, and its high 
sugar content and low level pH can also prevent the 
microbes from growth. 


Honey is a sweet, viscous food substance made by 
honey bees and some related insects, such as stingless 
bees. Bees produce honey from the sugary secretions 
of plants (floral nectar) or from secretions of other 
insects (such as honeydew), by regurgitation, 
enzymatic activity, and water evaporation. Honey 
bees store honey in  wax_ structures called 
honeycombs, whereas stingless bees store honey in 
pots made of wax and resin. The variety of honey 
produced by honey bees (the genus Apis) is the best- 
known, due to its worldwide commercial production 
and human consumption. Honey is collected from 
wild bee colonies, or from hives of domesticated 
bees, a practice known as beekeeping or apiculture 
(meliponiculture in the case of stingless bees). 


WOUNDS AND BURNS 

Honey is a popular folk treatment for burns and other 
skin injuries. Preliminary evidence suggests that it 
aids in the healing of partial thickness burns 4—5 days 
faster than other dressings, and moderate evidence 
suggests that post-operative infections treated with 
honey heal faster and with fewer adverse events than 
with antiseptic and gauze. The evidence for the use of 
honey in various other wound treatments is of low 
quality, and firm conclusions cannot be drawn. 
Evidence does not support the use of honey-based 
products for the treatment of venous stasis ulcers or 
ingrown toenail. Several medical-grade honey 
products have been approved by the FDA for use in 
treating minor wounds and burns. 


FOLK MEDICINE 

In myths and folk medicine, honey was used both 
orally and topically to treat various ailments including 
gastric disturbances, ulcers, skin wounds, and skin 
burns by ancient Greeks and Egyptians, and in 
Ayurveda and traditional Chinese medicine. 


MEDICINAL PROPERTY 

Honey is an ancient remedy for the treatment of 
infected wounds, which has recently been 
‘rediscovered’ by the medical profession, particularly 
where conventional modern therapeutic agents fail. 
The first written reference to honey, a Sumerian tablet 
writing, dating back to 2100-2000 BC, mentions 
honey's use as a drug and an ointment. Aristotle (384- 
322 BC), when discussing different honeys, referred 


to pale honey as being “good as a salve for sore eyes 
and wounds”. Manuka honey has been reported to 
exhibit antimicrobial activity against pathogenic 
bacteria such as Staphylococcus aureus (S. aureus) 
and Helicobacter pylori (H. pylori) making this honey 
a promising functional food for the treatment of 
wounds or stomach ulcers. 


The honey has been used from ancient times as a 
method of accelerating wound healing, and the 
potential of honey to assist with wound healing has 
been demonstrated repeatedly. Honey is gaining 
acceptance as an agent for the treatment of ulcers, bed 
sores and other skin infections resulting from burns 
and wounds. The healing properties of honey can be 
ascribed to the fact that it offers antibacterial activity, 
maintains a moist wound environment that promotes 
healing, and has a high viscosity which helps to 
provide a protective barrier to prevent infection. 
There are many reports of honey being very effective 
as dressing of wounds, burns, skin ulcers and 
inflammations; the antibacterial properties of honey 
speed up the growth of new tissue to heal the wound. 
The medihoney and manuka honey have been shown 
to have in vivo activity and are suitable for the 
treatment of ulcers, infected wounds and burns. 


The honey, when applied topically, rapidly clears 
wound infection to facilitate healing of deep surgical 
wounds with infection. The application of honey can 
promote the healing in infected wounds that do not 
respond to the conventional therapy, i.e., antibiotics 
and antiseptics, including wounds infected with 
methicillin-resistant S. aureus. Moreover, it can be 
used on skin grafts and infected skin graft donor sites 
successfully. 


Raw honey contains copious amounts of compounds 
such as flavonoids and other polyphenols which may 
function as antioxidants. Clinical observations have 
been reported of reduced symptoms of inflammation 
when honey is applied to wounds. The removal of 
exudate in wounds dressed with honey is of help in 
managing inflamed wounds. It was concluded that 
proper characterization of the bioactivities of different 
honey types was required for a systematic and reliable 
comparison of their potential wound healing 
performance. Wounds infected with Staphylococcus 
aureus are quickly rendered sterile by honey. 
Different types of honey are available depending on 
the source of nectar used in its production. The source 
of the nectar determines the degree of antibacterial 
activity of the honey. The aim of the study was to 
determine the antibacterial activity of honey against 
wound pathogen. 
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Material and Methodology 

Collection of honey 

Three honey samples produced by three different 
species of honey-bees viz. A. mellifera, A. serena and 
A. dorsata were collected from different sources. 


CONFIRMATORY TEST OF NATURAL (RAW) 
HONEY 

A spoonful of honey was added to a glass of warm 
water, stirred slowly. This helped to find whether it 
dissolved in the water. Most raw honey sticks 
together and sunk as a solid lump or remains stuck as 
a lump on the spoon. A fire was set to a candle wick 
dipped in honey to check for added water in the 
honey which might prevented the honey from 
burning. 


PREPARATION OF 
CONCENTRATION 

Natural (raw) and processed honey was used. 
Different concentrations of each honey contributing 
25% viv, 50% v/v, 75% v/v and 100%v/v were made 
in sterile distilled water. This was done by dissolving 
the respective volumes of honey into corresponding 
volumes of sterile distilled water 


COLLECTION OF PUS AND SWAB SAMPLE 
OF INFECTED WOUNDS 

The samples were taken from patients visiting private 
clinics. The samples were collected by swabbing the 
surface of an infected wound by sterile swab and 
moistened the swab by placing it on transport media, 
transported to the Microbiology laboratory and 
processed immediately. 


PROCESSING OF SAMPLE IDENTIFICATION 
OF TEST ORGANISMS 

The pus and swab samples were inoculated on 
Mannitol Salt Agar (MSA) for the selective isolation 
of Staphylococcus aureus. Distinctive morphological 
properties of each pure culture such as colony form, 
elevation of colony and colony margin were 
observed. Further microbial identification by Gram 
staining, Catalase and Coagulase test of the organisms 
subcultured on Nutrient Agar. 


ANTIBIOTIC SENSITIVITY TEST OF THE 
ISOLATED S. AUREUS 

The broth cultures of S. aureus of 0.5 Mc Farland 
Turbidity standards were inoculated by swabbing on 
MHA. The refrigerated antibiotic discs were kept at 
room temperature for about 30 minutes before use. 
Antibiotic discs of Methicillin (5 mcg), Tetracyclin 
(30 mcg), Ciprofloxacin (5 mcg), Vancomycin (30 
mcg) and Co-trimoxazole (25 mcg) were used. An 
antibiotic sensitivity test was performed using the 
modified Kirby-Bauer Disc Diffusion technique. 


HONEY 


ASSAY OF HONEY AGAINST S. AUREUS 
Crude, unprocessed and undiluted honey samples 
from A. mellifera, A. serena and A. dorsata were 
taken for the study. Antibacterial activity was 
analysed by the agar well diffusion technique on 
MuellerHinton Agar (MHA). The broth cultures of S. 
aureus of 0.5 Mc Farland Turbidity standards were 
inoculated by swabbing on MHA, and four wells 
were made with the help of sterile cork borer of 5mm 
diameter. 50 uL of three honey samples were 
dispensed in three different wells and the same 
volume of sterile water in one well. The plates were 
incubated overnight at 37° C aerobically after 
complete diffusion of honey under refrigerated 
condition. After overnight incubation, the zones of 
inhibition on MHA plates around the wells were 
observed, and the diameters of the inhibition zones 
were measured. 


RESULTS AND DISCUSSION 

S. aureus was tested for the antibacterial activity of 
honey obtained from A. mellifera, A. serena and A. 
dorsata. In the present study, the means of a diameter 
of inhibition zones of 38 S. aureus isolates due to A. 
mellifera, A. serena and A. dorsata were found to be 
13 mm, 8 mm and 22 mm respectively. Thus, honey 
obtained from A. dorsata (wild bee species) was 
found to be the most effective against S. aureus 
isolates from infected wounds. The past studies done 
for the antibacterial activity of honey were not found 
to be correlated with the bee-species, but with the 
type of honey sample and with the plant source from 
which nectar has been collected. 


Antibiotic sensitivity test of the isolated S. aureus was 
also performed using the antibioticsMethicillin (5 
mcg), Tetracyclin (30 mcg), Ciprofloxacin (Smcg), 
Vancomycin (30 mcg) and Co-trimoxazole (25 mcg). 
The most effective antibiotic against S. aureus tested 
was found to be Vancomycin with 100% efficacy. 
57.9% of the isolates were sensitive to Tetracyclin, 
42.1% of the isolates were sensitive to Ciprofloxacin, 
34.2% were sensitive to Methicillin, and only 15.8% 
were sensitive to Co-trimoxazole. The antibiotic 
sensitivity pattern of the isolated S. aureus showed 
that most of the isolates were sensitive to vancomycin 
and tetracycline, but with other antibiotics, a 
considerable number of the isolates were resistant too. 
The effectiveness of the honey sample against the 
antibiotic-resistant organisms helps to treat the open 
wounds due to burning, abrasions, incision infected 
with S. aureus. 


The lowest concentration of sugar that prevents the 
growth of S. aureus has a water activity of 0.864, 
equivalent to a concentration of 29% (v/v)3. (Water 
activity is a measure of the consequential effect of the 
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average intermolecular forces between water 
molecules, being increased when water molecules 
become oriented on the surface of solute molecules. 
When numerous molecules are tied up in this way the 
water molecules are on average less free to act, e.g. to 
hydrate something, so the ‘activity’ is lower.) 
Granulated sugar packed in an abdominal wound 
becomes diluted by body fluids within 4h for the 
water activity to increase to 0.897, which will allow 
growth of S. aureus. This is equivalent to a 
concentration of honey of 22%. In the present study, 
both of the honeys inhibited S. aureus completely at 
much greater dilution. This is because their mode of 
action is not exclusively through their osmolarity. The 
lack of significant variance in the sensitivity of a 
large number of clinical isolates collected from a 
wide range of wounds indicates that there is no 
mechanism of resistance to either of the additional 
types of antibacterial activity in honey 
(phytochemical or hydrogen peroxide). This contrasts 
with the variations seen in staphylococcal sensitivity 
to antibiotics14. Thus, either of these two honeys 
might be an effective treatment for a wound infected 
with any strain of S. aureus. However, although their 
MIC values differed little in vitro, in vivo the 
hydrogen peroxide produced in mixed pasture honey 
would be partly inactivated by the catalase in tissues 
and blood15 and manuka honey with its non-peroxide 
antibacterial activity is likely to be more effective. 
Their relative merits need to be tested in clinical 
trials. 


CONCLUSION 

Honey obtained from wild species of bee might be 
useful for the local application in the treatment of 
wounds infected by S. aureus. In this study it has been 
found that Staphylococcus aureus can be identified 
using Gram staining and simple biochemical test such 
as catalase, coagulase and oxidase tests. Finding of 
this study indicated that honey is active against 
Staphylococcus isolated from infected wound. The 
antibacterial activity of honey is largely due to certain 
antibacterial properties it possessed. These include 
high osmotic pressure, low water activity, low PH and 
possession of certain Gluco-oxidase enzymes which 
produce aseptic substances such as Hydrogen 
peroxide. It is concluded that honey and stem bark 
extract of Vitex doniana can be used as a therapy for 
wound infection. 
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